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[JP 2000-020663,A] 

1 This document has been u 
5 original precisely. ,^uich can not be translated. 
2.**** shows the ^^^^X^^ not translated. 
3.1n the drawings, any woras 

^S^SJ^^^^^ip^^^ . which consists of non- 

K , invention relates to the -^J^^^- a clock component, and 

fdate component, and operates, and this ^^^^ 

^ec^ved from R/W, and inputs it n^ome ^ ^li^^ 10. It is rectified by 

'^S^it/receive control ^^^^^'^^^^ power received fro«^ ?^J^*^S,e extracted power 
d^a component the ^^^^^^I'S potential diff^f^f ^^l^'^c line, a clock , 
direct cuffent power with the ^J^^*^^^ ^ element) ^^o^f .f ^Sfies and is sent to each 

IC element throu^ a ^lodcln^ «^"^P°^'^^r(followm^^ N^P) 54 through VO 

^1^0031 CPU50 -ads a proce^^^^^^^ -^^f r";tt^"^^fwLh is an exarnp^^ 3- 
ROM) 52, and according to ttvep ^ ^^^.^olatile ^^o^t^^^ ^ata transfer through NDP54. 
B which are an example of R^MM p^orms data 

volatile store circuit, data information ^^.^i^eL. . v^sed on the data information 

^transmit/receive control ^^^^^^^^ processing advanc^J'^f the 

r0006 has always f^!f^^^^dhas applied the ^^^ulation b ^ .^^^ 
^the communications area of spacing. H^^'^T^er from R/W into 



25 



30 



35 



40 



45 



50 



10 



15 



-2- 

A^anA information 
. takes out »d saves taitid Jtial response 

for transmission tme c<iiu j^ttucUon data, ana ua 
tdro«in'«^'°*' „^ in me transmit/receive control 

^o^ed henceforth^ ^,^er ^.^^^"whether C?^^'J^^^ 

rrtr^s*t1n1;^*'^°'f'^tEi^^-^ 

S^^Honrta'^"''«P-f°""=^'^' . ^ „fHDP54or.hevariousmem«y 

?2utohesow..^— 

rntSnalnon-contactmold, rf^^ ^^^JZ^ ^"^^^ 



20 



25 



30 



35 



- S^forSo^anstheP^-l^^r^^^^ 

X:k[ concerned] of operation y „f the 2nd invention i 

50 S»edi»tn,andi.^-^,^U.«hichICload»gc3rdof.h= 

pi3] Two or more IC eiemc 



-3- 



ignited by supply of power, A component extract means to extract the power component and 
data component which are contained to the received outpatient department signal, A main 
control means to generate the control signal for forming a mode of operation which 
distinguishes the class of instruction data contained in said extracted data component, and is 
5 different according to the result of this distinction. While generating said power from said 
extracted power component, the power control means to which the mmiber of IC elements 
which should be carried out an electric power supply is dynamically changed based on said 
control signal is allotted on an one card medium, and it changes. 

[0014] A transmission control means to perform transmission-speed control of the object data 
10 with which IC loading card of the 3rd invention is sent and received between external devices, 
A component extract means to extract the data component included by the received outpatient 
department signal, Distinguish the class of instruction data contained in said extracted data 
component, and allot a main control means to generate the control signal for forming a 
different mode of operation according to the result of this distinction, on an one card medium, 
1 5 and it changes. While said transmission control means determines the unit data length of said 
object data, it is characterized by being constituted so that said unit data length may be 
dynamically changed based on said control signal. 

[0015] Two or more IC elements with which IC loading card of the 4th invention operates 
ignited by supply of a clock of operation and power, A component extract means to extract 
20 the power component contained to the received outpatient department signal, a clock 

component, and a data component, A main control means to generate the control signal for 
forming a mode of operation which distinguishes the class of instruction data contained in 
said extracted data component, and is different according to a distinction result. The power 
control means which forms an electric power supply way between IC elements which should 
25 be carried out an electric power supply based on said control signal while generating said 
power from said extracted power component. Allot a clock control means to determine the 
frequency of the clock [ concemed ] of operation based on said control signal while 
generating said clock of operation from said extracted clock component and supplying said 
two or more IC elements, on an one card medium, and it changes. It is characterized by the 
30 electric power supply way to said applicable IC element and the frequency of a clock of 
operation changing dynamically according to said mode of operation. 
[0016] In IC loading card of the 4th invention, IC loading card of the 5th invention is 
characterized by having a transmission control means to change said imit data length 
dynamically based on said control signal while it determines further the unit data length of the 
35 object data sent and received between external devices. 

[0017] In IC loading card of the 2nd or 4th invention, IC loading card of the 6th invention is 
characterized by having a power status management means to notify the power receiving 
status information under storing to the transmitting origin of said outpatient department signal 
while it stores the power status information showing tlie power receiving condition of said 
40 powCT component in a predetermined memory area free [ updating ] further. This power status 
management means detects the amoimt of power receiving for example, between two or 
moreiOO points, and it is constituted so that it may form into a pattern signal whether the 
detected amount of power receiving is more than constant value and said power status 
information may be generated. 
45 [001 8] IC loading card of the 7th invention carries out having an instruction distinction means 
distinguish the instruction data of execute form, or the instruction data of non-execute form, 
and a lock means lock supply of said power, and the frequency of a clock of operation until 
activation of the processing based on the instruction data concemed is completed in the case 
of the instruction data of execute form as the description further in IC loading card of the 4th 
50 or 5th invention. 

[0019] Including the integrated circuit which performs for example, specific processing 
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gradually in cooperation with the integrated circuit of independent or others, or the integrated 
circuit which performs independently processing from which computational complexity 
differs, respectively, these are independent or IC element is made to be chosen with other 
integrated circuits based on said control signal. 
5 [0020] The mode of operation formed by the control signal usually carries out to power mode 
or the power-saving mode which operates for example, with the maximum performance in 
which it operates under the minimum power consumption. And a processing instruction 
storing means to store two or more kinds of processing instructions, and a processing 
instruction-execution means to read a processing instruction which is usually different in the 
10 time of power mode and power-saving mode from said processing instruction storing means, 
and to execute it are established preferably. Thereby, processing according to a mode of 
operation can be autonomously formed now. 

[0021] This invention offers the card system which has the reader writer which performs data 
communication using an electromagnetic wave between each above-mentioned IC loading 

1 5 card and this IC loading card again. In this card system, a reader writer is equipped with a 
means to perform necessary data processing, and a means to make the component of said 
instruction code reflect in a subcarrier, at least, and consists of unit data lengths according to 
said mode of operation while it generates the instruction code for making said control signal 
generate according to the power receiving condition by the side of IC loading card. The 

20 outline procedure in the case of actually performing data communication becomes as follows. 

(1) When the power receiving condition in IC loading card is below a predetermined value, 
notify that to said addressing to a card reader. 

(2) The card reader which received said advice transmits to said electromagnetic wave 
towards said IC loading card reflecting the instruction command which requires performance 

25 modification. 

(3) IC loading card which received said demand conmiand identifies the demand command 
concerned, and changes the performance of said IC chip autonomously and dynamically. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the card system using the 
30 IC card of a non-contact mold as an example of IC loading card of this invention is explained. 
(The 1st operation gestalt) The card system by this operation gestalt is constituted including 
an IC card and a card reader writer (following, RAV). The fundamental hardware 
configuration of R/W is the same as a conventional-type system, and the points which formed 
new functional block with software differ. This functional block is the instruction code 

35 generation section which specifically generates the instruction code for making the mode of 
operation by the side of the IC card used as a commimications partner change autonomously, 
the data modulation section which makes the component of instruction code reflect in the 
subcarrier addressed to an IC card, and the data-processing section which performs data 
commimication in the rate according to the current mode of operation by the side of an IC 

40 card. These functional block can make and the lump itself can use the well-known 

programming technique. Here, the example in the case of operating an IC card by two modes 
of opa-ation, power-saving mode and normal operation mode, is given. Normal operation 
mode is the mode in which an IC card can be operated with the maximum performance, 
although the distance between R/W and an IC card which can be communicated becomes 

45 short, and a power-saving mode of operation is the mode in which an IC card is operated 

under the minimum power consumption. In this power-saving mode, although a long distance 
between R/W and an IC card which can be commimicated can be taken, a function is 
suppressed to the minimum. An IC card is constituted as shown in drawing 1 . Namely, the 
antenna 10 with which IC card 1 of this operation gestalt transmits and receives an 

50 electromagnetic wave between R/W, Two or more IC elements which operate based on a 
supply voltage, a clock of operation, etc. from the transmit/receive control circuit 20 which 



controls transmission and reception of an antenna 10, and the transmit/receive control circuit 
20, that is The volatile store circuits (RAM#1, #2) 3 1 and 32 of 30 or 2 central processing 
units (CPU), the read-only store circuit (ROM) 33, and the math-processing circuits (NDP#1, 
#2) 35 and 36 of 34 or 2 non- volatile store circuits (EEPROM) It is arranged and constituted 
by the predetermined location of a card medium, respectively. The transmission-control 
circuit 20 is equipped with the function of the data-processing section 21 mentioned later, the 
power control section 22, the clock generation section 23, the I/O-hardware-control section 
24, and a memory buffer 25, 

[0023] RAM 31 and 32, and ROM33 and EEPROM34 are connected to CPU30 through the 
data bus B, respectively. A data component can be sent and received now through I/O-line L 
to the transmit/receive control circuit 20, and mutual [ CPU30, NDP 35 and 36 and mutual ]. 
A clock of operation is supplied to each IC element through the "Clock" line. 
[0024] Supply of the power to each IC element is performed by two lines from the 
transmit/receive control circuit 20. That is, to RAM (#2)32, ROM33, EEPROM34, NDP 
(#2)36, and CPU30, the direct current power of a predetermined value is supplied through the 
" VccL" line, and the direct current power of a predetermined value is supplied to RAM 
(#1)3 1 and NDP (#1) through the "VccH" line30. The transmit/receive control circuit 20 and 
CPU30 are connected with the "Active" line, and according to the signal level of the this 
"Active" line, actuation can be suspended or they can resume CPU30 now. In addition, when 
the clock of operation from the "Clock" line is a idle state, modification of a hah or restart of 
CPU30 is attained. 

[0025] RAV and IC card 1 shall commimicate using the electromagnetic wave which 
modulated the 13.56MHz subcarrier. The modulation technique of a subcarrier is for example, 
ASK10%, and bit coding is NRZ (Non Retaum to Zero). IC card 1 receives the 
electromagnetic wave from RAV with an antenna 10, and altemating current power is sent to a 
lifting and it sends this to the transmit/receive control circuit 20. 
[0026] The transmit/receive control circuit 20 divides into a power component, a clock 
component, and a data component the altemating cxirrent power received from the antenna 10 
in the data-processing section 21 . 

[0027] In the case of the data information or instruction data (command) which should be 
stored in the content distinction 1, for example, an IC card, while storing a data component in 
a memory buffer 25, and instmction data, the instruction data of execute form or the 
instruction data of non-execute form is distinguished, and the data-processing section 21 
performs required processing while generating a control signal according to a distinction 
result. The command of execute form is a command for usually executing the object for 
power-saving modes / processing program for power modes, and the command of non- 
execute form is a usual power change command for changing into the power-saving change 
command for changing for example, into power-saving mode, and normal operation mode etc. 
The data-processing section 21 generates a control signal according to the class of such a 
command, and it changes a mode of operation according to the mode-of-operation variation 
order received from CPU30 through the "I/O" line L while controlling the signal level of the 
"Active" line based on this control signal and notifying to CPU30. The data-processing 
section 21 also performs control of the bit rate according to a mode of operation again. For 
example, 1-bit data information is recognized by the number of 128 waves at the time of 
power-saving mode, and it controls the bit rate between RAV to 105.953Kbps(es). At the time 
of normal operation mode, 1-bit data information is recognized by 64 waves, and it controls a 
bit rate to 21 1.875Kbps(es). Furthermore, data etc. are made to transmit towards RAV by 
receiving the SEND statement from CPU30 to RAV through I/O-line L, and changing the 
reflection factor of an antenna 1 0 according to the data in a memory buffer 25. 
[0028] The power control section 22 generates the direct current power of 5V from an above- 
mentioned power component. And this direct current power is supplied to applicable IC 
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element with the gestalt according to an above-mentioned mode of operation. For example, if 
a mode of operation is normal operation mode, direct current power will be supplied to all IC 
elements through the both sides of the "VccH" line and the "VccL" line, and if it is in power- 
saving mode, direct current power will be supplied to some IC elements only through the 
5 "VccL" line. 

[0029] The clock generation section 23 carries out dividing of the alternating current power 
received from the antenna 10, generates a square wave, and supplies a clock of operation to 
all IC elements through the "Clock" line. If the frequency is 6.75MHz and power-saving 
mode which carried out 2 dividing of die 13.56MHz when the mode of operation was normal 
1 0 operation mode, it is 3.39MHz which carried out 4 dividing of the 1 3 .56MHz. 

[0030] The I/O-hardware-control section 24 controls the I/O between an antenna 10 and each 
IC element, and a memory buffer 25 holds the data information generated in the mode-of- 
operation setting-out flag showing a current mode of operation, or the data-processing section 
21, or the data information to be transmitted from now on. 
1 5 [003 1 ] RAM 3 1 and 32 is an volatile store circuit used through a data bus B from CPU30, and 
is used for storage of a result etc. in the middle of processing of CPU30. Since direct current 
power is surely needed for storage actuation, RAM 31 and 32 divides this into two kinds of 
RAM (#1)31, i.e., RAM with large storage capacity, and RAM32 with small storage capacity 
(#2), and can use it independently or simultaneous according to a mode of operation. 
20 [0032] ROM33 is the store circuit of the processing instruction which CPU30 uses, and the 
non-volatile which specifically memorized the application program, the parameter, etc. When 
the thing for service as which high security nature like cybamoney is required, and the thing 
for high service of versatility like a common traffic ticket are memorized simultaneously and 
the demand command (usually the command / command for power-saving modes for power 
25 modes) of the execute form from R/W is received, an application program etc. is chosen as 
arbitration and it enables it to read it from CPU30. Usually, under the command for power 
modes, reading appearance of the appUcation program for service with which high security 
nature is demanded is carried out, it is usually executed, under the command for power-saving 
modes, reading appearance of the appUcation program for high service of versatility etc. is 
30 carried out, and it is executed. 

[0033] NDP 35 and 36 performs advanced math processing at a high speed based on the data 
information and directions which were sent through I/O-line L from CPU30, and each result 
of an operation is sent to CPU30 according to a demand. NDP (#1)35 is for processing the 
unsymmetrical code by RSA, and is a comparatively large-scale circuit. On the oiher hand, 
35 NDP (#2)36 is for processing the symmetry code by DES, and is a comparatively small-scale 
circuit. Althou^ only NDP (#1) 35 enables it to perform NDP (#1)35 and NDP (#2)36 
togeth^ at the time of normal operation mode at fhe time of power-saving mode, you may 
enable it to use it selectively independently in this example, respectively. A result etc. is 
memorized by EEPROM34 in the middle of processing of ID for card identities and CPU30 
40 by which reading appearance is carried out at the time of offer of various card services. 
[0034] Next, the data communication approach by the above-mentioned card system is 
explained. First, card starting processing is explained with reference to drawing 2 . IC card 1 
shall operate in power-saving mode at the time of initial starting. That is, if an antenna 10 
receives the 13.56MHz electromagnetic wave from R/W (step SlOl), the transmit/receive 
45 control circuit 20 will generate reception and a 1 3.39MHz clock of operation, and will send 
alternating current power to each IC element (steps S 1 02 and S 1 03). Moreover, a power 
component is supplied to IC element which corresponds through the "VccL" line (step SI 04), 
and the mode-of-operation setting-out flag of a memory buffer 25 is made into power-saving 
mode (step SI 05), CPU30 reads an applicable instruction from ROM, and performs necessary 
50 processing at the time of power-saving mode (step S 1 06), 

[0035] Next, with reference to drawing 3 , modification processing of the mode of operation 
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in IC card 1 is explained. If an antenna 10 receives the 13.56MHz electromagnetic wave from 
RAV, the transmit/receive control circuit 20 will extract reception and a data component, and 
will memorize an antenna 10 to alternating current power to a memory buffer 25 (step S201). 
CPU30 reads a data component from a memory buffer 25 (step 202), and judges the class of 
5 command. When a command is a normal operation mode change command and a current 

mode of operation is power-saving mode, modification in normal operation mode is requested 
to the transmit/receive control circuit 20, and a response is generated (step S203: Yes, 
S204: Yes, S205). When a command is a power-saving mode change command and a current 
mode of operation is normal operation mode, modification with power-saving mode is 

10 requested to the transmit/receive control circuit 20, and a response is generated (step S203: 
No, S207:Yes, S208:Yes, S209). When it is not not a normal operation mode change 
conmiand but a power-saving mode change command, either, command processing 
(processing when there is no modification processing of a mode of operation) is usually 
performed (step S203: No, S207:No, S210). Then, a letter is answered in a processing result 

15 or a response to RAV (step S2 1 1 ). The above processing is repeated while IC card 1 is in the 
commxinications area of RAV. 

[0036] In step S205, the procedure of changing a mode of operation into normal operation 
mode from the present power-saving mode is as specifically being shown in drawing 4 (a). 
That is, modification in normal operation mode is notified to the transmit/receive control 

20 circuit 20 through the "I/O" line L from CPU30 (step S301). The transmit/receive control 
circuit 20 sets signal level of the "Active" hne to Low, and actuation of CPU30 is made to 
suspend (step S302). And the electric power supply to raising (step S303) and the " VccH" line 
is started for the frequency of the clock of operation supplied to each IC element to 6.78MHz 
(step S3 04). After changing the mode-of-operation setting-out flag in a transmit/receive 

25 control circuit into normal operation mode (step S305), signal level of the "Active" line is set 
to High, and actuation of CPU30 is made to resume (step S306). 

[0037] On the other hand, in step S209, the procedure of changing a mode of operation into 
power-saving mode from normal operation mode is as being shown in drawing 4 (b). That is, 
modification in power-saving mode is notified to the transmit/receive control circuit 20 
30 through the "I/O" line L from CPU30 (step S401). The transmit/receive control circuit 20 sets 
signal level of the "Active" line to Low, and actuation of CPU30 is made to suspend (step 
S402). And lowering (step S403) and supply of the direct current power currently supplied to 
the "VccH" line till then are stopped for the frequency of the clock of operation supplied to 
each IC element to 3.39MH2 (step S404). And after changing the mode-of-operation setting- 
35 out flag in a transmit/receive control circuit into power-saving mode (step S405), signal level 
of the "Active" line is set to High, and actuation of CPU30 is made to resume (step S406). 
[0038] Drawing 5 is procedure drawing of command processing of execute form. From R/W, 
it is transmitted selectively [ the conmiand for normal operation modes, and the conmiand for 
power-saving modes ] two kinds. In an IC card 1 side, the class of these commands is 
40 distinguished, and a necessary application program etc. is read from ROM33, and is executed. 
That is, in the case of the command for normal operation modes, the command processing is 
performed, and it generates a response (step S501 : Yes, S502, S503). In the case of the 
command for power-saving modes, the command processing is performed, and it generates a 
response (step S501 : No, S504: Yes, S505, S506). When it is not a command for normal 
45 operation modes, or a command for power-saving modes, either, a mode error response is 
generated (step S501: No, S504:No, S507). 

[0039] thus, in the card system of this operation gestalt In order to change dynamically the 
magnitude and the clock of operation of IC element which are the factor of the increment in 
the power consumption in IC card 1, two modes of operation, normal operation mode and 
50 power-saving mode, are prepared. Since it was made for IC card 1 to have one of modes of 
operation switched based on the command from R/W, for example by the short 



communication range, a high-speed transmission speed, processing speed, and high efficiency 
can be secured, and a long communication range can also guarantee minimimi actuation. 
[0040] moreover, since two or more application programs etc. are stored in ROM33 and it 
was made to perform by carrying out reading appearance of this according to a mode of 
operation, an IC card and a card system excellent in convenience are realizable. 
[0041] (The 2nd operation gestalt) Since above-mentioned IC card 1 was what changes a 
mode of operation by the command jfrom a R/W side, when power to the extent that it can 
operate in normal operation mode caimot be received from RAV, it may malfunction. So, with 
this operation gestalt, a current power receiving condition is shown from the direction of an 
IC card to R/W, and the example in the case of changing a mode of operation based on this 
presentation is given. In this case, the instruction code generation section detects the power . 
receiving condition of the IC card used as a communications partner, and RAV changes a part 
of function so that the above-mentioned instruction code may be generated according to the 
detected power receiving condition. The partial change also of the configuration by the side of 
an IC card is carried out. As shown in drawing 6 , the part which connects the 
transmit/receive control circuit 20 and CPU30 with a "INT line" is added to IC card 1, and, 
specifically, IC card 2 is constituted. When power condition memory is formed in the internal 
memory or EEPROM34 of the point that the clock generation section 23 has the function 
which sets signal level of a "INT line" to High for every fixed time amount, and CPU30 and 
the signal level of a "INT line" is set to High from Low, it differs from IC card 1 of drawing 1 
in that it has the function which rewrites the field of the specific address of power condition 
memory, apply interruption to working processing. In addition, about each component, the 
same sign as the thing of the 1st operation gestalt is attached for convenience. 
[0042] In addition to the data information and the various commands which were used with 
the 1st operation gestalt, a condition check command is added to a data component from RAV. 
This condition check command is a command used when R/W wants to check the power 
receiving condition of IC card 2. IC card 2 returns as a response whether power-saving mode, 
normal operation modes, or these modes of operation are available according to a current 
power receiving condition. 

[0043] CPU30 reads power receiving electric energy from the memory buffer 25 of the 
transmit/receive control circuit 20 periodically, and saves it in power condition memory in the 
data format shown in drawing 8 R> 8. The data length in this case is 1 byte, and is 8 bits from 
"bl " to "bS", and it pattem-izes [ signal-] the power condition in each bit flash, and he is 
trying to express it. It means having received sufficient power for actuation with normal 
operation mode, if each bit is "1 ", and if it is "0", it shall express that it is inadequate in 
power, "bl " will be in the most newest power condition, and "b8" will be in the oldest power 
condition. 

[0044] The card starting processing of IC card 2 and mode-of-operation modification 
processing by this operation gestalt are the same as that of the case of the 1st operation 
gestalt. Actual command processing is performed by the procedure shown in drawing 7 . That 
is, after an antenna 10 receives the electromagnetic wave from R/W, while extracting a data 
component and memorizing to a memory buffer 25 in the transmit/receive control circuit 20 
(step S601), it is read and the class of command is distinguished (steps S602 and S603). 
[0045] When a command is a condition check command, power condition check command 
processing is performed (step S603: YesS604). When a command is a normal operation mode 
change command and a current mode-of-operation flag is in power-saving mode, modification 
in normal operation mode is requested to flie transmit/receive control circuit 20, and a 
response is generated (step S603: No, S605:Yes, S606:Yes, S607). 

[0046] When a command is a power-saving mode change command and a current mode-of- 
operation flag is in normal operation mode, modification in power-saving mode is requested 
to the transmit/receive control circuit 20, and a response is generated (step S603: No, 



S605:No, S609:Yes, S610:Yes, S611). 

[0047] Although the command was a noraial operation mode change command, when a 
current mode-of-operation flag is in normal operation mode, or when [ although a command 
is a power-saving mode change command, ] a current mode-of-operation flag is in power- 
saving mode, mode a non-changed response is generated (step S606: No, S610:No, S608). 
[0048] When a command is not a condition check command and it is also neither a normal 
operation mode change command nor a power-saving mode change command, command 
processing is usually performed (step S603: No, S605:No, S609:No, S612). Then, a letter is 
answered in a processing result or various responses to R/W (step S61.3). The above 
processing is repeated while being in the communications area of RAV. 
[0049] Power condition check command processing in step S604 is processing which 
generates the response which confirms whether power is enough supplied by reading the 
content of power condition memory, and expresses the result. Here, only when all bits are "1", 
i.e., "FFh", it carries out [ that it can operate in normal operation mode, and ]. As shown in 
drawing 9 , specifically, reception, (step S701), and power condition memory are checked for 
a condition check command. When power condition memory is "FFh", a normal operation 
possible response is generated (step S702: Yes, S703). When power condition memory is 
except "FFh", the response which can be power-saving operated is generated (step S702: No, 
S704). 

[0050] Next, the procedure of an update process of power condition memory is explained 
with reference to drawing 10 . By interruption received through a "INT line" at fixed spacing, 
CPU30 reads current electric energy fi-om the memory buffer 25 of the transmit/receive 
control circuit 20 (step S801), and confirms whether to be beyond fixed electric energy (step 
S802). When exceeding fixed electric energy, 1 bit shift of the power condition memory is 
carried out to a high order, and "1" is added to 1 bit of low order (step S802: Yes, S803). In 
below fixed electric energy, 1 bit shift of the power condition memory is carried out to a high 
order, and it adds "0" to 1 bit of low order (step S802: No, S804). 

[0051] thus, with the 2nd operation gestalt, since reading appearance of the information as 
which IC card 2 expresses a power receiving condition current at fixed spacing is carried out 
and the response according to it was shown to R/W, when electric energy is insufficient, the 
situation which becomes normal operation mode is avoided, and gen^ating of malfimction 
can be prevented effectively. 

[0052] (The 3rd operation gestalt) With the 3rd operation gestalt, while attaining stabilization 
of command processing of the execute fomi in an IC card, the example in the case of 
changing a mode of operation autonomously according to a power receiving condition is 
given. Although the IC card in this case becomes the thing and basic target which showed 
with the 2nd operation gestalt with the same configuration, it differs firom the case where the 
point which formed operating state memory in RAM (#2)32 is the 2nd operation gestalt. The 
data of operating state memor>' are data for restricting modification of the mode of operation 
in command execution. A data lengfli is 1 byte, and "Olh", while not performing, it is set to 
"OOh" by the inside of command execution. 

[0053] Card starting processing and mode-of-operation modification processing are the same 
as that of the case of the 2nd operation gestalt. In actual command processing, the processing 
of condition lock imlocking other than processing of the 2nd operation gestalt is added. 
Specifically, command processing is performed in the procediire shown in drawing 1 1 . 
[0054] That is, after an antenna 10 receives the electromagnetic wave firom R/W, while 
extracting a data component and memorizing to a memory buffer 25 in the transmit/receive 
control circuit 20 (step S901), it is read by CPU30 and the class of command is distinguished 
(steps S902 and S903). 

[0055] When a command is a condition check command, power condition check command 
processing is performed (step S903: Yes, S904). This power condition check command 
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processing is the same as the case of the 2nd operation gestalt* 

[0056] When a command is not a condition check command, the data of operating state 
memory are made a "condition lock" (step S903: No, S905). And when it is a command for 
power-saving modes, command processing for power-saving modes is performed (step S906: 
5 No, S907). (when it is not a command for normal operation modes) When it is a command for 
normal operation modes and a current mode of operation is normal operation mode, command 
processing for normal operation modes is performed (step S906: Yes, S908:Yes, S909), and if 
it is not in normal operation mode, a power-failure error response will be generated (step 
S906: Yes, S908:No, S910). Then, a letter is answered in each processing result or a response, 
10 and the data of operating state memory are retumed to "condition unlocking" (steps S91 1 and 
S912). This processing is repeated while being in the communications area of R/W. If it does 
in this way, the stability of command processing of execute form can be secured. 
[0057] Next, an update process of operating state memory and power condition memory is 
explained. The content of this update process is as having been shown in drawing 1212 , and, 
1 5 in addition to processing with the 2nd operation gestalt, mode-of-operation modification 
processing enters. Moreover, only when the deadline of power receiving time amount is 
measured and passed with the timer for example, in CPU, the point which enables mode-of- 
operation modification processing differs fi-om the 2nd operation gestalt. 
[0058] That is, the point of starting interruption processing, carrying out 1 bit shift of the 
20 power condition memory to a high order, and adding " 1 " or "0" to 1 bit of low order is the 
same as processing of steps S801-S804 of the 2nd operation gestalt (steps S1001-S1004). 
With this operation gestalt, when the enumerated data i of power receiving time amount are 
over timer maximum, enumerated data i are retumed to "0" and the data of operating state 
memory are checked (steps S 1 006 and S 1 007). If it is not in the lock condition, according to 
the data of power condition memory, a mode of operation is set up autonomously (step 
S 1007: No); (or modification) For example, if power condition memory is "FFh", it will be set 
as normal operation mode (step SI 009), and (modification) if it is not "FFh", it will be set as 
power-saving mode (step SI 010). (modification) On the other hand, when a measurement 
value i is below timer maximum, "i" is set to "i+1 " and interruption processing is finished 
(step S1005:No, SlOll). When the data of operating state memory are locked in step S1007, 
intermption processing is finished promptly (step S 1 007: Yes). 

[0059] Thus, with the 3rd operation gestalt, in other than a condition check command, since 
operating state memory was locked and it carried out by the ability not changing a mode of 
operation until it performed applicable command processing and answered a letter in the 
response, it becomes possible to attain stabilization of command processing of execute form, 
and, moreover, a mode of operation can be autonomously changed according to a power 
receiving condition. 
[0060] 

[Effect of the Invention] According to this invention, between IC loading card and a card 
reader, it can operate by high efficiency with a high-speed transmission speed and processing 
speed, and a long commimication range can also guarantee minimum actuation by the short 
communication range so that clearly fi-om the above explanation. Therefore, with one IG 
loading card, since two, the operating environment as which high security is required by the 
short communication range, and the operating environment of which speed and a long 
communication range are required, can be covered, conventionally, IC loading card can be 
used with the broad application service of the cybermoney of the impossible large sum, a 
common traffic ticket, etc., and convenience goes up. 



CLAIMS 



[Claim(s)] 

[Claim 1] IC element which operates based on a clock of operation, and a component extract 
means to extract the clock component and data component which are contained to the 
received outpatient department signal, A main control means to generate the control signal for 
forming a mode of operation which distinguishes the class of instruction data contained in 
said extracted data component, and is different according to the result of this distinction, IC 
loading card which allots a clock control means to change the frequency of the clock [ 
concerned ] of operation dynamically based on said control signal while changing said 
extracted clock component into the clock of operation supplied to said IC element, on an one 
card medium, and changes. 

[Claim 2] Two or more IC elements which operate ignited by supply of power, and a 
component extract means to extract the power component and data component which are 
contained to the received outpatient department signal, A main control means to generate the 
control signal for forming a mode of operation which distinguishes the class of instruction 
data contained in said extracted data component, and is different according to the result of this 
distinction, IC loading card which allots the power control means to which the number of IC 
elements which should be carried out an electric power supply while generating said power 
from said extracted power component is dynamically changed based on said control signal on 
an one card medium, and changes. 

[Claim 3] A transmission control means to perform transmission-speed control of the object 
data sent and received between extemal devices, A component extract means to extract the 
data component included by the received outpatient department signal. Distinguish the class 
of instruction data contained in said extracted data component, and allot a main control means 
to generate the control signal for forming a different mode of operation according to the result 
of this distinction, on an one card medium, and it changes. IC loading card characterized by 
constituting said transmission control means so that said imit data length may be dynamically 
changed based on said control signal, while determining the xmit data length of said object 
data. 

[Claim 4] Two or more IC elements which operate ignited by supply of a clock of operation 
and power, A component extract means to extract the power component contained to the 
received outpatient department signal, a clock component, and a data component, A main 
control means to generate the control signal for forming a mode of operation which 
distinguishes the class of instruction data contained in said extracted data component, and is 
different according to a distinction result, The power control means which forms an electric 
power supply way between IC elements which should be carried out an electric power supply 
based on said control signal while generating said power from said extracted power 
component, Allot a clock control means to determine the frequency of the clock [ concerned ] 
of operation based on said control signal while generating said clock of operation from said 
extracted clock component and supplying said two or more IC elements, on an one card 
medixmi, and it changes. IC loading card characterized by the electric power supply way to 
said applicable IC element and the frequency of a clock of operation changing dynamically 
according to said mode of operation. 

[Claim 5] IC loading card according to claim 4 characterized by having a transmission control 
means to change said imit data length dynamically based on said control signal while 
determining the xmit data length of the object data sent and received between extemal devices. 
[Claim 6] IC loading card according to claim 2 or 4 characterized by having a power status 
management means to notify the power receiving status information under storing to the 
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transmitting origin of said outpatient department signal while storing the power status 
information showing the power receiving condition of said power component in a 
predetermined memory area free [ updating ]. 

[Claim 7] Said power status management means is IC loading card according to claim 6 
5 which detects the amount of power receiving between two or morerOO points, and is 

characterized by forming into a pattern signal whether the detected amount of power receiving 
is more than constant value, and generating said power status information. 
[Claim 8] IC loading card according to claim 4 or 5 characterized by having an instruction 
distinction means to distinguish the instruction data of execute form, or the instruction data of 
10 non-execute form, and a lock means to lock supply of said power, and the frequency of a 

clock of operation until activation of the processing based on the instruction data concemed is 
completed in the case of the instruction data of execute form. 

[Claim 9] Said two or more IC elements are IC loading cards according to claim 2, 4, or 5 
characterized by being what chosen based on said control signal with other integrated circuits 
15 which carry out common actuation based on said control signal including the integrated 
circuit which performs specific processing gradually in cooperation with other integrated 
circuits. 

[Claim 10] Said two or more IC elements are IC loading cards according to claim 2, 4, or 5 
characterized by being that as which the either is chosen based on said control signal 
20 including the integrated circuit which performs independently processing from which 
computational complexity differs, respectively. 

[Claim 1 1] IC loading card of either [ which is usually characterized by forming power mode 
or the power-saving mode which operates with the maximum performance in which it 
operates under the minimum power consumption based on said control signal ] claim 1 thru/or 
25 the either of 1 0 given in a term. 

[Claim 12] IC loading card according to claim 1 1 characterized by having a processing 
instruction storing means to store two or more kinds of processing instructions, and a 
processing instruction-execution means to read said processing instruction which is usually 
different in the time of power mode and said power-saving mode from said processing 
instruction storing means, and to execute it. 

[Claim 1 3] The card reader characterized by having an instruction code generation means to 
be the card reader which performs data communication between IC loading cards indicated by 
claim 1 thru/or one term of 12, and to generate the instruction code for making either of two 
or more modes of operation which are different from each other on said IC loading card, 
respectively form, and a transmitting means to radiate on a subcarrier reflecting the 
component of said instruction code, 

[Claim 14] It is the card reader according to claim 13 which has a recovery means to restore 
to the data component with which the reflected wave of said electromagnetic waye from said 
IC loading card is received, and the reflected wave concemed expresses, and is characterized 
by said instmction code generation means generating said instruction code according to the 
content of said data component to which it restored. 

[Claim 15] The card reader according to claim 13 or 14 characterized by having further a 
data-processing means to perform data communication in the rate according to the current 
mode of operation of said IC loading card. 

[Claim 16] It has the card reader which performs data communication using an 
electromagnetic wave between IC loading card carrying IC chip, and this IC loading card. 
Said IC loading card Two or more IC elements which operate on said IC chip ignited by 
supply of a clock of operation (1-1) and power. The power component, clock component 
which are contained on said received electromagnetic wave, (1-2) The class of instmction 
data contained in a component extract means to extract a data component, and said extracted 
data component is distinguished. A main control means to generate the control signal for 
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forming a different mode of operation according to a distinction result. The power control 
means which forms an electric power supply way between IC elements which should be 
carried out an electric power supply based on said control signal while generating said power 
from said extracted power component, (1-3) A clock control means to determine the 
frequency of the clock [ concerned ] of operation based on said control signal while 
generating said clock of operation from said extracted clock component and supplying said 
two or more IC elements, (1-4) Form a transmission control means to change said unit data 
length dynamically based on said control signal while determining the unit data length of the 
object data sent and received between said card readers, and it changes. (1-5) Said reader 
writer embraces the power receiving condition by the side of said (2-1) IC loading card. The 
card system characterized by having a means to perform data processing necessary with the 
unit data length according to said mode of operation while generating the instruction code for 
making said control signal generate, and a means to make the component of said (2-2) 
instruction code reflect in a sub carrier. 

[Claim 17] It has the card reader which performs data communication using an 
electromagnetic wave between IC loading card carrying IC chip, and this IC loading card. It is 
the data conmiunication approach in the card system with which said IC chip receives supply 
of power and a clock of operation from said card reader side. The process which notifies that 
to said addressing to a card reader when the power receiving condition in said IC loading card 
is below a predetermined value. The process which the card reader which received said advice 
transmits to said electromagnetic wave towards said IC loading card reflecting the instruction 
command which requires performance modification. The data communication approach 
characterized by IC loading card which received said demand command including the process 
in which identify the demand command concerned and the performance of said IC chip is 
changed autonomously and dynamically. 
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iirie I c*s«{;^-Htc[6jffciis^i-r^. 

H srsisfj LT ^mm&^mmzms. i c ^ 

[00223 

i-tA.x-n^^ti^ , R/wco^e<j^^N- K ^:j^rm 
X . mtz^mmyrD >y srjg^ t ^^^^S'S: ^. zcom 

Sgrn-y^ti, Mf*:Wtw(4. iinffl^i:^^ ICX^-H 

Sr^tfi.. ii^f^^-Hti:. R/Wk I C;i&-Hi:<^ 

-^yxx-mnp^-t^ Z b **-C§ S^- h"Cfc 0 , W 
*iW^^- I C H S:S/jN?«gm*<!Ofc fc -C^ft 

i¥^-\t?>^—}^Thi>> zcD^ij^t-YX'ii. Ryw 
b I c/;-]^ bcD^(omm'^n^mitM< bti^^ti^. m 
mim^mtz9Pt{t>ixh. ic^^-Hti, Mxtf, mi 

iz^2: o tzm^^tLi> . -t^iy-h. I c 

;*-Ki{4. Rxw b<7)mx'mm.m<r)m^mi:noTy 
T'-i-iob. ryy^-i- 1 o^)m^mi:mmi-?>m^{m 
19082 0 b . m^mmm&2 o*»^,o«ii^:^i^i& 
n .y ^{cii-:fv ^Ti&f^s I c mm. -t^ 
i^-h. 'p^nm^m ( c p u ) 3 0 . -oco»f^ie<i 

08 (RAM#1. #2)3 1. 3 2. gg^ffiU^rffllB 
1tll!8&(ROM) 3 3, 5f^i^te«inil& (EEPRO 
M) 34, -O«0ifc<idlSClHlS§ (NDP#1 , #2) 3 
5 . 3 6 k i-tn^tl:^- HaEf<:OEJfSCl[gtCiB§UT 

iMfisij«fiii82 0(4. laaN-S'T-^jaa 

§152 1, m:^«IJ«fSI52 2, :?n.y^±^giJ2 3. I/O 

[00233 RAM31, 32, ROM33, EEPR 
OM34«4, -f-n-5'iXT-^'>'N';^BS-iil:.rCPU3 0 
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txm^mmmms&20. cpu3o, ndpss. b 

6tffl5lci^ST'#SJ:d(c=5r-?TV-»i>, Mi^^xiy^ 
{4s re 1 ockj ^'f>-friil:.T#ICg^tc«*&§ 

[ 0 0 2 4 ] # I cmm^cr>mMm:f3<^m^ii. m^m 

•t^i^-h. RAM (#2) 3 2. ROM33. EEPR 
OM34. NDP (#2) 3 6StXCPU3 0^(4. 

r vcc L J ^-osrii txmmm(7)m.^m:himi^^ 

iX, RAM (#1 ) 3 lat/NDP {# 1 ) '^{S. rv 
ccH J y>( >$ra bTB»f^<lOii:8iE«:'3*itt*&$^lS . 
iMSfi*!lffil|lI»2 0i:CPU3 0{4. TActivej 
yXietfnTfeDs CPUBOfi:. ClOTActi 

flPraTtSJ;-5{C=5r-oTV^S. ^rfc. CPU3 0<0^?ih 
*7t:{4Sra{4. rc 1 o c k J >-*»/?><7)i6f^^'a>y 

[0 0 2 51 R/Wi; IC;^-H1 i:l4. M;c«f 1 3. 
5 6 M H z ^^illBISJSSrSgif U;t1g?aEjfeS-fflV ^TSeS-fir 

%T'*Os b*-/ h3— r-<>'^{4s NRZ (Non Retour 
n to Zero) Th^, I C}«f-Kl»4. R/W;6»/i><7)m 

Srill^ft$<Jffll[HlSS 2 0 i,zm?> . 

[0026] aiSm$iJffllIIlS& 2 0J4. Ti'T^-^- 1 0*>^ 

[00 273 x-:J'«®g|J2 1{4. x-r$'^t«-tr^^U 
-'N'-y 7 r 2 5 ttSftW* i: i: t fc. -f-iOrt^fJgiJ, 
{f I CX?-H 1 tc^$irS^#7'-^'fi|«7&'>#^x- 

i^izm txmmm^^^^-ti, tti> t:*^®=5r«4a* 

rt^S-^L, i<^JfflIfi-^S-ti:tC TAc t i vej 

y ■< :ycr)m^i^^ju^mm LT c p u 3 0 tcjl*irr -g> t 
r i/oj ^-OLSratTCPUBO*^/^,^ 

i: 12 8<a<^»[<7)iST' 1 b'-/ hO-r-^'tSffiS-fS 
aiUs R/Wi:<^ia<^-r-:^'iifi3»KS:10 5. 9 53 

Khp sizmm-ti. mmbip'E-i^cot^ii. 6 4m 

5:2 1 1. 87 5Kbpst$lJffl|-r&. $4>(c:, I/O 



^'fyLS-MtTCPUSO***;) R/W^<7)ilim#^* 

1 oogjt^s-sg^b§-^s<rt(c<J: Os R/wKrsiftT 

[00283 1i:*3®JIHI|BJ2 214. ±J£iOm:'3^4h!»»4»^ 

;ttf5V£0iSS!Em:^$:^-rs. ^LT. }^(mi^^ 
- K tc;£? t ;^c?^®T'C: <7)it8£i|:^ ^wm\c g^tc«*& 

rvccHj =y-{vt rvccLj 7^ >'cO)K:fr$:ii t 

{i\ rvc c L J ^'f ^(JO^^^Srat-C— IfPiT) I CSStC 

[0 0 29] 7vi v9'^U23\t. ryri-l 0^^^ 

^im^fc^^m:h^-i^mLx:f}fmi^v. ^ci 

ockj ^-f^-SriitT-r'^.TCDICSS^iW^^'CJ.y 

-YX'htt\il3. 5 6MHz$-2^^L7t:6. 7 5M 
H z . €m:'3^- Kr^ntf 13. 5 6 MH x^A-trtm 
L.Jt3. 3 9MHz-Cft-&. 

[0030] ixoum^24\i. ryr-i-lORV^^ 
I cs^i:oraoAaj:^S:«(ll»-r-i. i^cDXh 0 . u 

^N'-y7r2 5J4. iS^Ec^lSf^^r- H Sr^-Tttf^^- m 

[003 1 3 RAM3 1. 3 2{4. CPU3 0*>4>7*~ 
^/^'XB2r^itTflJffl$ni.»%1±^Ote^iIlIf&T'^) 0 . 
C P U 3 0 OiJjl^tfiSmiOieii^tcWffl^ ixS . R A 

M3 1. 3 2{4. lfi^ilftmc^^^-rii:si^^:'3**^^^Si:=5^^ 

iix$-28EScORAM. •r^ri^^lBISSfiO^'c^ 

vmAM (#1 ) 3 1 i:. leit^aO/iN^^RAM (# 
2) 3 2i:(Ct»-*t. iftf^^-HlCiSJtT^te, ^td,-m 

[0032] ROM 3 3(4. C P U 3 0:d*<s6fl§-r-Si!!«S 
->'g>'rn^^9A^I4, fi?yi.{f«^v:^-<7)j:o^r« 

•fe^Jf J^U7^-ftt*<li^$^^■S-!f-b'Xffl<7)tc^^, ^ii 

p ^:«affli±<0i§;v^if-b'xfflc7) tiOSrIsi 
i^t:ieitt, R/W*>4,<7)||ffl^co®^3v>'H (ii 
^:':^-Hffl3v>K/«m:^^-Hffl3v>'H) S: 
L/C i: p u 3 0 ti-h^W,zm^\^X^7t.^^ 

S'i^-b';:^fflcOT7*U ^-i^ 9 >ra^9 At?{4il«m 

fflttOiifV^-ff-b'XffliOrrU ^^-S^ a vro:?^^ 

[00333 NDP35, 3 6J4, C P U 3 0 A><9 I / 
>'L2:ilfCiM<i>*i.>i'r-r?ttf8&t^Jg^(cS-:^ 
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comnmmt. ^mzmtx c p u 3 o izmi^tn, x o 

{C^oTV^i.. NDP (#1) 3 5«. mtliRSAI^Z 

J: ?>nfmm^-(r>9m^n a ti»f>er> t cot* k> . itts^w 

::*:«m=6rlllSlT'S>-S. —It. NDP (#2) 36{i. flaj 

x.iiDEsi,zx^ n^^m^comm^n^ t:i!bcr) t cot-*) 
HKftcjiNDP (#1) 3 5<7>p^^ mmmi¥=^-}^mz 

JiNDP (#1) 35i:NDP (#2) 3 6t^UmX' 

mhx^ ^ J: d i>z-ti>i}\ ^ti^tismx'miKmzif.m 

T^i) JrotcLTfc^V^. EEPROM34{C(i, 

D^c p u 3 0 (Dnim^^m^mm^ti^ i d 

[0034] <^{C, ±iB;^- Hi'>^7^AtcJ:§x-^il 

mirmiz-y\.^xmm-t?>. t-r. ii2s-#BgLT. 

■7^1 oT'Sfi^^i: (.xf-^y-rs 10 1). m^mm 
mm^2 0ii^m:h^^{m'o. is. spmhzct) 

10 2, S103) , tf^^ ^-fi^^^ rvccLj 5 

>f >'S:iibT^^-r^ I cs^^«f&L (XT^-yr s i 

04) . ^'i:^J^^-/r7r25<7)m^^^\i^y^i>^t: 
KtC-r«) (J^T^'/TS 105) . CPU30 

^S«ia€:l|^f-r^ (X7^-yrs 1 0 6 ) . 
[0 0 3 53 E3Sr#,^LT. I C;5?-K 1 

i^c7)i3. 5 6MHz<r)mfiS^Srr>7":M OT'Sfrr 
Si:. illSfliiJIJ|ISK2 0li. 7*V-r:M 03&»/i>35SE^ 

2 5tc:ieMt--5 (X-r-y7*S20 1) . CPU3 0J4, 
^^y^N--y7r 2 5*»/ox-^«:a-&S!;2»^i±Jt (X^^-y 
7*2 0 2) . 3V^H<7)®®*i|aj^t-S. 3V>'HAqi 

ttg:'3 YXh -0 7t^(4 . iM^fiSlJt»lHll& 2 0 ^il 

(Xr-^/rS 2 0 3 : Yes. S 2 0 4 : Yes. S 2 0 
5) . 3-7>K;»&i^:>j^:-H^3Vi^h-C'i50. 3^ 

fi«iJfllIlIK 2 0 KT-cO^Sr^SM L . U-X 
;Jf>'XS:^f S (Xr-'yTS 2 0 3 : No. S 2 0 7 : 
Yes. S 2 0 8 : Yes. S 2 0 9 ) , ill^i&f^^:- 

-^(4. il?f?3V:^h'«ia (I&f^^:-Hc0S^a3&<^f*» 
^tz^'^<7)>im) ^mrti (X-r-y 7*82 03 :No. 
S 2 0 7 : No. S 2 1 0 ) . -?-(^f^. R/WtcS^fCfti 
aiS«-^U'X;K>'XS:ilfi^^ (X7^.y7-S2 1 1 ) . 



[0036] X7"-y7'S2 0 StCiJV^r. Klf^^-H^ 

31i£o*m:^3^- h'*»/i>ii^f^^- Viz^Wt^^m 
«4. M«cft^{C«04 (a) IC^fctJOT&S. -r^ij 
*>. CPU3 0*-<o r i/oj ^^yLi:mtxm^m 
Mffli®BI2 0^iiSiSf^^-b''^O3Sg2r®»-ri. (X 
■r>yrs 3 01). ilSS««iJ«I[HlK2 0J4. r Ac t i 
vej 7^>cofi#P"<.;l'*LowfcL. CPU3 0C0 
»fP$r-Bt<?ih$-ti--l> (Xx>y 7*3302) . -f-LT. 
#ICS^^^i^&-r4i&#;?o-y^C0M«S:6. 7 8 
MHztC±(f (X-f"y7*S303 ) . rvccHj^^ 

(X7^>yrs304) , MS 

fiS)JiaiIIISSl*!(73Klf^qE:- Hig^7 ^^Sril^t&f^^- K 
t::^L?^f* (Xx-y7*S305) . TActivej 
'7-(y<r>m'^UKfl^^Hi shlZL. CPU3 0(?5i&f^ 
S-W^^Ht-g. (X-r>y7*S306 ) . 
[0 0 3 7]—:^. X'x-y7*S2 0 9tC*3V^T. Iftf^^ 
- H S-ii^f^^- H*>/S>«!i:b^~ H(=SJS-^-S#JllS 
{4. 114 (b) iZTrrtttiOX'h^. -t^h-h. CPU 
30*>ii> ri/Oj ^-f i^LS:iltTiMSfi$iJPllIS&2 
0'\.^:^jt--KO3gSS:ii*a^-& (Xx>y7*S4 0 
1 ) . i*S^i«tf1«I|g»2 0{4. TAct i ve J >- 
com^U^fUi: L o wtc t . C P U 3 0 Ot&f^Sr— B#^|c 
ih^lt-l. (XT-'y7*S4 02) . ^LT. #ICS3R^ 
«*&-r Si&f^rJ' n -y <7)jg^aggr$. 3 . 39MHz izTif 
(Xx«yrS4 03) . -e^lST rVccHj 

mi^Lx\>^t:m.mM,:h(omi^i±ibh (xx-yrs4o 

S-«1g:ft^~h*t=3QgL:t^ (X7^.yrS4 0 5). 

TAc t i vej 7W ^-COft^l^^US-H i ghfcUT 
CPU3 0Oi&f^SrS^$-ti-S (X7^«y7*S40 6) . 

[0 0 383 05{4. ll^f?^coa-7>'^-^!iac7)^jlall 
Hffln Ho2^*<gi^Wfciiift§n^ . 

IC;^-Hlffi!lT-{4. CliXiaOn^^^HiOS^^WJ 
U. BlfSOT7*y;J^—>^a>'7*o^9Ji.SSE&ROM3 3 
^^^mi^mLX^-ti>. -t^ib-tb. ilSl&fP^-Hffl 
nv:xHcO%^{4-?-cO:3V>'h'MS&l^t. W'X;K>- 
XS-^-r-S (XT^^y 7*3 50 1 : Yes. 3502. S 
5 03) . ««:?J^-KM3WH<^)^{4. -toa^ 
;^H35tta2:Sltf L. PX;J?>'XS:^-rS (X7^-y7*S 
5 0 1 : No. S 5 0 4 : Yes. 3 5 0 5. 3506). 

T't'5:V^J©-^{4. ^— Hx^-^x^>'X^:^-r-£. 
(X'T-yTS 5 0 1 : No. 3 5 0 4 : No. 3 5 0 7), 
[00393 ZCOX 0 tC. :*IIJ6?^H8<^J*- H j^XxA 

•CJ4. I C H 1 izisn?>n:him&e^M(^^X' 

I cmm<r>w0(:tmf^^ uy-^t ^Wimz^it^^t 
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[0040] s/v:. ROM3 3rt^:. li^eorru^^- 

[0 04 1] (m2||jgjg®) J:a<^I C;&~Hl{i. 

tb-^tztzib. m^m^^^-Yxmwx'^ u%}i(7)n.-tii 

R/W(i. ■^^zi'-Y&^Uiii. jimffl^tifirS I 
C h' osmesis- ^tiJ L . :^aj L7^cg«:K®tCli5 1 

S . I C ;^ - YMcom^ t — g|®!IS-t «. . M^imiiZ 
it. E6(c^-ri: I C;<?-K 1 fc. jllSfiSiJt^lli 
K20i:CPU3 OfcS: r i NT^-T^j T'O^CgBrJi- 
SriijQL-CIC;>{f-H2S-^i^-rs. ;?o.yi7^g52 
3A^ — r I NT9-< i'j <0<i-^^'<7l'^H 

i ShtC-f ^^tgS-W-^SjS. CPU3 0(7)|*lgB^^U 
S ^vTfi E E P R O M 3 4 tcm:^34fc^p< ^ U Sr?^^ L . 

r I NT5-f «Ofi#U"<.;P**Low*v<^H i ghtc 
=5: -:) ;^v: i: # . i&f^'t'cOiasi^fJ H^ifXmiJ^ 

[0042] R/W*»ii>Ox-:J'«t^(C{i:. mimmB 
/W*« I C;^^- H 20^«ffi^?||gLfv:V^i: # 

[0043]CPU3 0(i, ^m:>3«2:^Wt^j*^ 
fi«lffllIiIK2 0<0;><^i;y'?.y7T2 5<tOS!;?iitllL.. 0 

8 izm-r^—s^m^x-mji^m^ =t v -s. . z o 

TbSj STi08tr-y h"C. •?-iX-€'ixCOb'>y MSISIf<^ 
-<?Ot'-/ hA< " 1 " XS>iHS. ii^fP^-Hf<7)i6f^ 



iLft3^0^:^«®i:55^ K) ^ r b 8 J 
[0044] icoHifeJgffiJCj; I. I Cy(}- V 2(r>i]- Y 

V-r^MOT-SfiLJtf*, 3lg^ii6fJffll[HlK2 0-e, 7*- 
^mf-^m^ t-C^^ UM-.y 7 T 2 5 (cfBlf-rS i: i: t 
(X-f -y^se 0 1 ) . m^gg;^(^aiLT=J"r>'Hc7) 
aaSr^'JS'Jf^ (X7^>yrS6 0 2, S60 3) . 
[0045] r7^?i^H**«®5i^3-7>'H-CS>o;ti»^ 

6 0 3: YesS 604) , n v>- H^iJi^f^^- 

-vx'h-yrzm^ii. m^mmm}^2o^mmmi^=t 

rs 6 0 3 : No, S 6 0 5 : Yes, S 6 0 6 : Yes, S 6 
07) . 

[0046] 3 v>' H Ai^:^^- v^- HT'*) 

illSfiSi|fflIIlIK2 0'^«m:^^:-K'^O^$: 
^SaffiL, (X7^«yrS60 3 :N 

o, S 6 0 5 : No, S 6 0 9 : Yes, S 6 1 0 : Yes, S 
6 11). 

[0047] a-ry vamTmnF^- v^^-^y 

S 6 0 6 : No, S 6 1 0 : No, S 6 0 8 ) . 
[0048] a-ry YifiWSSSm^'^y YX'^j:< , fio 
HSSen-:?:^ h'*5>^?jqE~ h'3S5g=i v:^ 

•yrs 6 0 3 : No, S 6 0 5 : No, S 6 0 9 : No, S 6 
12). -eof^, R/WiCitLT»fem^#SP'X;if 
(:^-r'yrS6 1 3) . J2Lh<OK®*R 

[0 04 91 Xx-yrS6 0 4{=*3{tS«:^Jt«®iilX3 

XyXTi^yx^^'th^mxhh . c:::-C'{i^r<7)t''y 
"1" , -r=5:i?^. "FFh" <r>t^<r>i^m'm}^ 

701), m:*3^mx^i;$-5iiig-rs. 

(Xt^'/TS 7 0 2 : Yes, S 7 0 3 ) . ^-fjWS^ 

^U3&< "FFh" m'cr>iSr^limm:hmi¥sini^x^y 

xSr^-Ti. (X'r'y7*S702 :No, S704) . 



(9)^2000-20663 (P2000-23A) 



c 0 0 5 0 ] ixtc. m:hvm:^=^v<^wmiim<7)^mi: 
mio^mm txwmt^ . c p u 3 o -s^pst 

ftSflfflmiffi 2 0 <7);>< ^ U .y 7 T 2 5 4>31?£C0^;>3a 

"1" S-TCilb*>yht:iBJirr-5 (A-r-yrS8 0 

2 : Yes, S 8 0 3 ) . -^OB:^*JilTOJa-^{i, « 
'J $:±{a(C 1 f'y h 5/7 h L. " 0 " ^Tfil 
1 t'.y h^CiUD-r.?) (XT- yrS80 2 : No. S8 0 
4) . 

10 0 5 1] Zcr>J:olz. ^2mSmmTii. IC:^- 

hmmtmm^ti. umi¥<^^t:mi}t,zm±-c^^x 
[0 0 523 msmsmm) msmmmx'it. ic 

-r*«-^<O0!lS:^(f -6 . Zcom^^ I C 2SI 

immx'vkLfzhcr)tm:i^mizm-'m^t^i>i!ii. mi¥ 

4t«^^US-M;i{fRAM (#2) 3 2 fcjgfig L^^^*^ 

v^-H^cfiii "oih" , lltTL-CV^^:i->i:#«i "0 
Oh" k^t, 

C 0 0 5 3 ] Hi'i^iff ^^OttXiJlf^^— 

ma. m2mtmm<^m^tmmx'ht . m^cria^y 
Y^mx'ii. ^2mm^m<7i>>m<7>mHz. m§.uy^ 

■ T-yu^'/ifffi^mimJua^ixh. ^W^izii^ mil 

[0 0 54 3 •T'Sr*?-^. Ryw-h^hcomM^^Tyri- 
lOX^m^tztk. i^Sfi©lfflI(slK2 0T% x-rS'^ta- 
SrttttiL.T^^Uy's'.y^r 2 5tCie«f static (J^ 
x-yrS90 1) . CPU3 OT'-e^lS-Sg^^i'ajLTnv 
^ H0^5:¥iJS!|-r^ (X-r -yTS 9 0 2. S 9 0 
3) . 

[00 553 3 H«i<fc®5f|23 v^- h'T'^bo^^J^ 
9 0 3 : Yes. S 9 0 4 ) . :Lcr>mtimsmZ^-7y Y 
[00563 S-TV K*<*t«5i|X3 V>' HT'^V^:^-^ 
(;^-r.yTS90 3 :No. S90 5) . ^VX. '■^n.-fj 

^•ri) (A-r>yrS906 :No, S9 07) . 



^!!aSrllfi=L. (XT^vTSgoe : Yes. S9 08 : Ye 
s. S909) , 3iSi&f^^:-H-C'=6:{ttt{f«:^3^Jg.x 
7-U:^;K:xXSr^'rS (;^-r-yrS90 6 : Yes, 
S 9 0 8 : No. S 9 1 0 ) . ^COf^. =&Maifgm*/::{4 

ryo-yrJ'j (cM-r (X-r'y7'S9 1 1. S9 12). 

c:(7)MSS-R/wc7)iifixyrj^tcj,Sia«6'9jg-r. 
[00573 <j:tc. ijjf^*9ji^^ uatx^:*?^^^ y 

1 2 fCS^ L/i t 0 -e* 0 . m 2 IIJ6?g«T-c^i5ttStcjD 

{fCPUrtiO:J'-fVCffSIU, ^J^'fATyTtTt^iO 
H3JSS«M^^rill=-r-S^^2llifeJ^JSi: 

[00583 -^^ri?^. S'J03i;?^«ra^^Lrii:^*s 

U ^±.mz 1 b'-y h h t. " 1 " ^/<:(4 

" 0 " $-Te 1 1' -y h {ciijpf ;S{4^ 2 mtmmcr>x 

x>yrS80 l~S804iOi!l^i:|5)fCS>-S. (X-r-y 

rsloo i~sioo4) . z<7)mm&.x\t. ^ 
sfcfiiS: "0" izmLxmmmji=^ucr>'f—s't:mii 

-Th (;=^-r-y7'S1006, SI 007) , O-y^^tt^ 
rS 1 00 7 : No) , "FF 

h" xhtumimaiF^-YizWL^ (^) l (x^rv 
rsioo9). "FFh" X'^£im\imm.f}=i:- h(c 

16^ (^) -r«. (x-r-yrs 10 10). — ^r. ttss 
ffii AtrJ^'f vfb*:«SmT<^)%^{4 r i j S: r i + i j 
tTS'J')a;^^^!MSriiaF;lS {XT yyS 1 0 0 5 : No. 

s 1 0 1 1 ) . x^r^/ys 10 0 nzi5\^xmf^ms^^ 

;^«M2:»i.S Ci^-r-yT-S 10 07: Yes) . 
[00 593 vlfOj: a m3Slit?g«T'(i:. *t«l2f2 

1/^,1^ srigrrr ^ * -cisf^®^ ^ u s- o .y l . 

(00603 
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F^ft V>3lftgStSrS^$nS<£fflfi^£7) 2 -tPS-T^ys'- 
■I.. 

im 1 ] ■^%m<r>m 1 ISfS?g®{c:^I.^^S?j!4S I C 

[112] ^-vi.-h±),fmE.cr>^mm^m. 
CHS ] i&f^^:- H^ie!asc7)#jiiiKBj(i. 

m, 

mm, 

[09 3 ^:'34^«il2a K«^«o^iiRIJeHJ0. 



[0103 18:^3*0®^ ^ '}mmm<r>^wmm, 
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